NOTES
Gas-solid coexistence of the Lennard-Jones system Martin A. van In a recent paper, 1 Barroso and Ferreira reported on free energy calculations of the Lennard-Jones ͑LJ͒ system at solid-liquid and solid-gas coexistence, from Monte Carlo simulations. In that paper, they compared the absolute values of the free energy along the melting line with those calculated from an equation of state for the solid phase, developed by the present author.
2 In this note we want to make the same comparison for the sublimation line, on which no data was reported in Ref.
2. The present data is-to our knowledgethe most accurate available in literature on gas-solid phase coexistence of the LJ system. In the following, we will consider all values in reduced ͑LJ͒ units.
In Ref.
2, we proposed a simple explicit expression for the free energy of the face-centered cubic ͑fcc͒ LJ crystal, obtained by fitting the energy and pressure data from molecular dynamics simulations for a large number of state points. The only ''empirical'' input required in the final expression for the free energy is the triple-point temperature T trip . In Ref. we have therefore also calculated the coexistence properties from the virial equation of state ͑up to the third virial coefficient͒ for the gas phase, however, the difference with the results from the Johnson EoS was negligible. In Fig. 1 we compare our results for the pressure ͑solid line͒ and density ͑dashed line͒ at coexistence with the results from Barroso and Ferreira 1 ͑filled symbols͒ and Agrawal and Kofke 3 ͑open symbols͒. We find excellent agreement. In Fig. 2 , we show the excess free-energy per particle as a function of temperature along the sublimation line. Again, the solid line is obtained from our equation of state, the filled symbols are the results from Barroso and Ferreira. 1 The two results agree within 0.3%.
The advantage of evaluating the sublimation line from an equation of state ͑EoS͒, rather than from direct simulations as was done in Ref. 1, is that one can obtain an arbitrary number of points on the line, which allows for an accurate fit of the thermodynamic data. By contrast, in Ref. 1 only eight points on the line were listed. Moreover, from the equation of state, the sublimation line can be evaluated for arbitrarily low temperatures. Since the pressure ͑and thus the gas density͒ decreases by some 7 orders of magnitude if the temperature is lowered from Tϭ0.692 to Tϭ0.3 ͑the lowest temperature considered in this work͒, the most accurate fit is obtained by considering the deviation from the low temperature limit. In the limit T→0, the leading terms in the pressure p and chemical potential of the solid phase are Table I . For the gas-phase properties in the limit T→0 we may use p→0 and ϭT ln . At coexistence, the gas-phase density g and solid-phase density s in the limit T→0 are then given by the set of equations,
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Hence, we have fitted the data at finite temperature for the pressure P coex , the gas-phase density g and solid-phase density s at coexistence to the expressions,
The results for the parameters a n , b n , and c n from a leastsquare fit of 3921 points on the sublimation line from T ϭ0.3 to Tϭ0.692, are listed in Table I . The largest deviation of the fit from the actual data is 0.01%. Again, we remind that we used the estimate T trip ϭ0.962 for the triple point temperature, rather than the value T trip ϭ0.687 from Agrawal and Kofke. 3 The effect of this number on P coex is small however; the pressure calculated from the fit ͑1͒, multiplied by 1.0123, is within 0.02% of the data at coexistence calculated with the use of T trip ϭ0.687, i.e., the difference is about 1%. The same multiplication factor on g from Eq. ͑2͒ is within 0.04% of the data from T trip ϭ0.687; the effect of T trip on s is negligible.
In The author would like to thank Reinier Akkermans for some useful suggestions. Fig. 1 , but for the excess free energy per particle. 
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